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KwaZulu-Natal mistbelt (Podocarpus) forests serve as
sources of firewood, structural timber, traditional food
and medicinal products. Of the 3 694km2 of these
forests in KwaZulu-Natal, only 0.45% is conserved. The
extent of patches of Podocarpus forest in 1944 and 1996
within the Midmar catchment, KwaZulu-Natal, South
Africa, were mapped from aerial photographs, and com-
pared using a geographical information system. Overall,
the area of Podocarpus forest was found to have
increased from 784ha to 804ha between 1944 and 1996,
as did mean patch area (km2), although not significant-
ly. Interestingly, between 1944 and 1996, the number of
forest patches decreased by 50%, with many smaller
patches present in 1944 having disappeared by 1996.
The implications of fragmentation of patches are dis-
cussed. Linking of forest patches with corridors of
grassland, and further studies on the species composi-
tion of these forest patches, is suggested.
Historically, South Africa has never been rich in indigenous
forests, which have been limited in distribution by climate
and fire. Natal mistbelt forests occur only in KwaZulu-Natal;
according to Porter (1990) their combined area is 3 694km2,
which is 4% of KwaZulu-Natal’s area. However, only 0.45%
of this is conserved.
Indigenous forests provide firewood for rural households,
timber for housing, fruits, material for local craft industries
and traditional medicines (DWAF 1995). Large-scale
exploitation of the forests in the KwaZulu-Natal Midlands
began with the arrival of the Voortrekkers in 1838 (Moll
1976). Threats persist through a combination of factors such
as landscape fragmentation, and the need for fuelwood
(Anderson 1987, Marcus et al. 1996, Beukman et al. 1997).
The aims of this study were to identify the current extent
of patches of indigenous forest within the Midmar catchment
in KwaZulu-Natal, South Africa, and to determine whether
changes had occurred in the size and number of forest
patches between 1944 and 1996. This is important because
in the Midmar catchment, patches of indigenous forest have
become increasingly isolated in an anthropogenic land-
scape, where the main land uses are agriculture and com-
mercial forestry (Rivers-Moore 1997). The study area,
287km2 in extent, lies within a natural basin (Figure 1),
described as ‘open with rolling, grass covered dolerite-
capped hills, occasional steep valleys and broad, flat plains’
(Moll 1965). Mistbelt mixed Podocarpus forests occur as iso-
lated patches from 1 070–1 370m above sea level, within a
matrix of Aristida junciformis grassland, on steep south-
aspect slopes (Moll 1965, 1976).
Methods
Black and white aerial photographs covering the Midmar
catchment for the years 1944 (Job 60; scale 1:20 000) and
1996 (Job 985G; scale 1:30 000) were used in conjunction
with 1:50 000 topo-cadastral maps (2930CA Merrivale,
2930AC Howick, and 2929BD Nottingham Road). The pho-
tographs were scanned, and the digital images geo-refer-
enced and warped using standard GIS software. Forest
patches were digitised as polygons.
Total areas for the forest patches were calculated, and
area data for patches of indigenous forest were examined
using basic descriptive statistics. Since there was such a
large range in size for the areas of indigenous forest patch-
es, a log10 scale was used to divide patch areas into differ-
ent class intervals. Chi-square tests using two-way contin-
gency tables were used to test for significant differences
between frequencies in the size classes for 1944 and 1996.
Results
The extent of indigenous forest patches in 1944 and in 1996
is illustrated Figure 2. The total area of indigenous forest in
1996 was 804.3ha, which is not markedly different from
784ha in 1944. The three large patches of forest in the north-
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west of the Midmar catchment have increased in size
between 1944 and 1996. Since 1944, some smaller patches
have agglomerated. Mean patch area has increased too, as
have median and modal values (Table 1). Mean patch areas
for 1944 and 1996 were not significantly different (Student’s
t-test, P < 0.01, df = 179). Modal patch size in 1996 was
greater than in 1944, but the number of forest patches had
decreased significantly (from 120 to 61) between 1944 and
1996. Frequency data for the different patch sizes showed
that the majority of forest patches are between 1–10ha in
area (Figure 3) for 1996, and 0.1–10ha for 1944. The 50%
reduction in the number of forest patches between 1944 and
1996 has been for the patches of 0.1–1.0 hectares.
Discussion and Recommendations
The modal shift in area of forest patches between 1944 and
1996, the smaller standard deviation of the 1996 data, and
the reduced number of patches in the 0.1–1.0ha range for
1996 suggest that many of the smaller patches have disap-
peared, and that threats to these forest patches have per-
sisted over the 52 year period considered. Aerial photo-
graphs do not, however, reflect the physical condition of the
forests on the ground, nor the degree of canopy closure.
However, there is evidence that in places in the KwaZulu-
Natal Midlands, destruction of indigenous forest through
human exploitation has increased dramatically in the last
few years (JE Granger 2002 pers. comm.). Thus, forests that
appear to be in good condition from aerial photographs may
in fact have numerous gaps caused, for example, by tree
removal and cattle paths. The detected increase in forest
area between 1944 and 1996 should therefore not lead to
complacency with regard to the status of the forest patches.
Forest patches in the Midmar catchment have also
become more isolated as a result of becoming surrounded
by large areas of monoculture such as timber plantations or
maize. As a habitat fragment becomes increasingly isolated
from other such habitats, fewer species may be found than
in sample areas of equal size in bigger habitat blocks and, in
fact, isolated reserves may experience species depletion
due to isolation from the surrounding natural habitat (Miller
and Harris 1977). Even if the species richness of indigenous
forests within the catchment remains unchanged, there may
be a shift towards more generalist species and a loss of
endemic species (Noss 1983).
If the remaining patches of indigenous forest are to be
conserved, there are a number of issues that will need to be
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Figure 1: Outline of KwaZulu-Natal showing location of the study
area
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Figure 2: Extent of mistbelt forest patches in the Midmar catchment
in 1944 (above) and 1996 (below)
Table 1: Descriptive statistics for indigenous forest patches
Patch size statistic Area 1944 (ha) Area 1996 (ha)
Mean ± s.d. 6.53 ± 24.71 13.82 ± 37.12
Min 0.14 0.16
Max 227.02 231.59
Mode (refers to class intervals) 1 2
Median 1.09 1.98
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considered in the future. Field studies to identify those
patches worth conserving are needed. Patches that have
been fragmented since 1944 should be allowed to grow
together again. To achieve this, management actions which
include removal of exotic species from the edges, protection
from fire, and, where possible control of cattle paths and use
of forest products, are desirable. Corridors of natural vege-
tation to link the patches should be created wherever possi-
ble. The patches of forest are not likely to increase in size
but, in an increasingly fragmented landscape, corridors are
important to maintain connectivity. These interconnections
can be as important as the size of the patches themselves
(Noss 1983). Finally, these forests need to be seen as valu-
able resources by local communities. According to Everard
et al. (1994) it is possible to incorporate utilisation of forest
patches with management which will result in levels of dis-
turbance required to maintain diversity while at the same
time providing products to local communities.
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Figure 3: Frequency histogram for area classes of indigenous for-
est patches. The class categories (ha) are: 1 = 0.1–1.0; 2 =
1.0–10.0; 3 = 10.0–100.0; 4 = 100.0–1 000.0
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